[Biochemical studies on muscles in neurogenic atrophies and central paralysis. Studies of the trophic functions of neurons].
Enzyme activities of the energy supplying metabolism were investigated in muscle specimens of brachial biceps, deltoid or anterior tibial muscles of patients with traumatic nerve lesions, polyneuropathies, Charcot-Marie-Tooth disease, amyotrophic lateral sclerosis, spinal muscular atrophy and hemiparesis. The key enzymes of glycogenolysis (glycogen phosphorylase), glycolysis (triosephosphate dehydrogenase, lactate dehydrogenase), alpha-glycerophosphate cycle (alpha-glycerophosphate dehydrogenase), beta-oxidation of fatty acids (beta-hydroxy-acyl-CoA-dehydrogenase), citrate acid cycle (citrate synthase, malate dehydrogenase), hexokinase reaction (hexokinase) and pentosephosphate shunt (6-phosphogluconate dehydrogenase) were measured. The present study shows that in case of disorders of the lower motor neuron--especially those with impaired axoplasmic transport--changes in the enzyme patterns of muscles occur at an early stage. The glycolytic enzyme activities are of particular significance because they are the most sensitive indicators of the onset, extent and course of neurogenic atrophy. There is a good correlation between severity of the lesion, functional state of the muscles and reduction of these enzyme activities. In case of traumatic nerve lesions re-innervation can prevent a permanent reduction of glycolytic enzymes only if it occurs during the first months after denervation. In all cases in which operative revision is considered, it is therefore not advisible to wait since the regenerative capacity of the motor neuron is not the only limiting factor but also the biochemical and morphological changes in the muscle fibre. These are permanent after long lasting denervation without re-innervation within the first months. Primary neuroaxonal degeneration of the nerve fibre which was found in the majority of our alcoholic patients obviously impairs the metabolism of the muscle to a greater extent than primary demyelination most frequently observed in diabetics with polyneuropathy. Corresponding to the chronic course of the illness over years and to the severity of the pareses, drastic reduction in the activities of glycolytic enzymes was found in patients with Charcot-Marie-Tooth disease. Simultaneously the activity of 6-phosphogluconate dehydrogenase was significantly increased as a result of the chronic neurogenic lesion of the muscle fibres. Follow-up during the treatment of diseases of the lower motor neuron can be performed because the enzyme activities can be measured even in small muscle specimens. In patients with hemiparesis slight but not significant reduction in the glycolytic enzyme activities was found by comparison with a normal control group. We assume that this reduction is due to general inactivity which is caused by the movement disorder rather than to the particular influence of the upper motor neuron.